Aim: This study was undertaken to determine the prevalence and antenatal determinants of orofacial clefts in Southern Nigeria. Methods: A cross-sectional descriptive study undertaken at the Maxillofacial Units of the University of Benin Teaching Hospital and the Central Hospital, Benin City, Nigeria respectively. The prevalence and antenatal determinants of cleft lip and palate were determined. Result:
Introduction
Available evidence indicates that cleft lip with or without cleft palate, is the most common serious congenital anomaly that affects the orofacial region in humans (1) . These deformities can be seen, felt and heard hence they constitute a serious affliction to those who have them and their families.
Reports (1, 2) show that there is higher incidence of cleft in the Asians than in the Caucasians and least amongst the black race. The worldwide incidence is reported to be 1 in 700 among Asians and 1.7/1000 live births amongst Japanese. It is 3.6/1000 live births in a group of American Indians and 1/1000 live births amongst Caucasians. Boys are affected more than girls with a ratio of about 3:2 (1) . Clefts of the lip are more frequent in boys (60%) while isolated clefts of the palate are more frequent in girls (59%) (3) .
The exact etiology of cleft lip and palate is uncertain, however studies (1, 3) suggest that it is multifactorial with both genetic and environmental factors implicated. In 20-30% of patients with left sided cleft there are associated hereditary factors (4) . The probability of a child having cleft lip is reported to be 2% if one of the parents has a cleft but this increases to 14% in subsequent children if a child already has a cleft. If neither of the parents has cleft but one child has it, the chances of another child having a cleft are 4.5% and this increases 2, 4 and 40 times in third, second and first degree relatives of affected patients (2) . On the other hand, several reports (1, 3, 4) have associated a number of environmental factors with the causation of cleft. Such factors include vitamin deficiencies particularly vitamins A and B, viral agents such as the rubella virus and infestation with toxoplasma gondiithe causative agent of toxoplasmosis. Others are exposure to irradiation,
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May 2010 cortisone excess and ingestion of drugs like thalidomide, steroids, anticonvulsants (phenytoin), diazepam, amino pectin and nitrogen mustard, subjection to hypoxic situations, ACTH excess, maternal alcohol consumption and cigarette smoking, all in pregnancy especially in the first trimester (1, 3, 4) .
Although the reported incidences of cleft lip and palate in the few published Nigerian works (5) (6) (7) are less than the Caucasian and Oriental figures, the management and care of the cleft patient still constitutes a substantial proportion of the workload of the Nigerian maxillofacial surgeon and allied specialties. Yet, there are no specific programmes targeted at this group in order to reduce the incidence and offer comprehensive management strategies geared towards optimizing outcome of treatment. The purpose of this study therefore, was to determine the prevalence and associated risk factors of cleft lip and palate in UBTH and Central Hospital, both in Benin City, Nigeria. We believe that the findings of this study is capable of identifying useful interventions for designing programs that will lead to a reduction in the burden of orofacial cleft in Nigeria. The sample size of 60 was determined using Taylor's Formula (8) and the maximum known prevalence of 0.4/1000 live births reported in Nigerians (5), although all 68 consenting patients with Cleft defect seen in the Hospitals within the study period were included in the study. Patients who declined giving their consent and those with previous cleft repair presenting for follow up were excluded from the study.
Methodology
A pre-tested and validated study protocol was used for the data collection. The study protocol which was filled by trained interviewers elicited the following information; socio-demographic profile of the patients and parents, family history surveying both paternal and maternal aspects particularly family history of cleft, dietary/nutritional history, patient's antenatal and delivery history. Specifically, the protocol explored the following antenatal eventsparental history of alcohol ingestion, cigarette smoking, cooking method, drug use during pregnancy and exposure to irradiation.
Approval for this study was obtained from the Ethics committee of the University of Benin Teaching Hospital. The rights of patients to participate or not was respected, and the study was carefully explained to the patients or their parents and their informed consent obtained before they were recruited into the study.
All information obtained was recorded on the data collection sheet designed for the study. The coded data were then fed into the computer using the SPSS statistical software and analysis was conducted. This consisted of univariate and bivariate analysis and comparisons of identified relationships. Test of the statistical significance was based on 95% confidence interval using Chi -square test with the Yates or Fischer exact correction where applicable. Odds ratio and confidence interval was then calculated to determine the association between the risk factors and cleft lip and palate.
Results
Overall, 5,037 patients presented at the Dental Centres of UBTH and CH Benin City for treatment during the study period, and 68 of these patients had cleft lip and palate giving a prevalence rate of 1.35%. There were 33 males (48.5%) and 35 females (51.5%) whose ages (table 1) ranged from 5 days to 37 years (mean+SD; 3.22+ 6.82 years). The mean age for males was 2.9+ 6.8 years while that of females was 2.9+ 7 years, this difference is not statistically significant (P> 0.05)). Forty patients (58.4%) were children less than a year with 14 (20.1%) less than a month old. Three adult clefts were also seen during the study period (two females and a male). Over half of the cases (58.8%) were delivered at maternity homes, while home deliveries accounted for 5 cases (8.7%), 8 patients (11.8%) were delivered at Traditional birth attendants' homes and 15 patients (22.1%) at general and teaching hospitals. Of the study population, 6 (8.8%) were products of multiple gestation with five sets of twins and a set of triplet. Among the twin pregnancies, there were 2 cases of monozygotic twinning and 3 cases of dizygotic twining. The only set of triplets was monozygotic. Of the affected dizygotic twins, 2 (2.9%) were females and one was a male while the monozygotic twins were all boys. In all cases of multiple gestations, only one of each set was affected.
Majority of the patients (92.6%) were delivered at term while one each of preterm birth (34 weeks) and postdated delivery (45 weeks) was recorded. The mean gestational age in this study was 37.64 + 1.82weeks. 
Discussion
This study showed an overall prevalence rate of cleft lip and palate in the two Benin City hospitals to be 1.35%. Interestingly from the literature search, it was difficult to locate any Nigerian study that documented the prevalence of cleft lip and palate amongst patients seen in any of our maxillofacial centers. The only study that reported on population incidence (prevalence at birth) was by Iregbulem (5) from Enugu in eastern Nigeria when he found a prevalence rate of 0.04% after he examined 21,624 consecutive infants born at the University of Nigeria Teaching Hospital over a 5-year period. However, in this study setting prevalence of 1.35% is at variance with other studies with a known range of 0.06% -0.2% (9) (10) . The studies from which these prevalences were derived had larger sample sizes as compared to this study conducted on patients who attended the dental clinics. (1.5) 2 (2.9) 0 (0) 0 (0) 0 (0) 1 (1.5) 4 (5.9) Diarrhea 0 (0) 1 (1.5) 1 (1.5) 0 (0) 0 (0) 0 (0) 2 (2.9) Threatened abortion 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.5) 0 (0) 1 (1.5) 0.020
Drug intake
Hematinics 2 (2.9) 9 (13.2) 1 (1.5) 5 (7.3) 0 (0) 5 (7.3) 22 (32.4) Antibiotics 0 (0) 0 (0) 0 (0) 1 (1.5) 0 (0) 2 (2.9) 3 (4.4) Antimalaria 1
(1.5) 0 (0) 0 (0) 0 (0) 0 (0) 2 (2.9) 3 (4.4) Franol 0 (0) 1 (1.5) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.5) Primolute 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.5) 0 (0) 1 (1.5) Don't know 4 (5.9) 4 (5.9) 0 (0) 0 (0) 0 (0) 2 (2 Although the overall prevalence of cleft lip with or without cleft palate has been reported to be commoner in males than females (7, (11) (12) (13) (14) (15) (16) , this study revealed the contrary with a slight female preponderance which was however not statistically significant (p-value = 0.103). Similarly, isolated cleft lip was commoner in males than females this being similar to other study setting (13) (14) (15) (16) (17) (18) (19) as was isolated cleft palate in females as widely reported (7, (20) (21) (22) (23) (24) .
While there has been no consensus on the most common type of cleft lip and palate (11, 12, (25) (26) (27) (28) , this study revealed combined unilateral cleft lip and palate as the commonest type of cleft in Benin City with no side predilection but commoner in males than females. A high prevalence of cleft palate either in isolation or in combination with cleft lip (75%) was also noted in this study which agrees with reports from West Scotland, Northern Ireland and Finland (21, 22) .
Varied literature (29) (30) (31) (32) reports suggest that both genetic and environmental factors interact in the aetiology of orofacial clefts. This fact is clearly replicated in this study as family history is positively associated with the risk of cleft deformities in 13.2% of the study population which is in keeping with previously reported incidence of 10-20% (29) . Lack of 100% genetic factor (31, 32) in the aetiology of cleft in twins was also identified in this study as only one each of all patients of multiple gestation in this study had cleft. This further gives credence to the fact that environmental factors play a significant role in the aetiology of orofacial cleft deformities. In fact, it is likely that environmental factors probably were the major agents at play in those twin patients that were seen in this study. Certainly further study in this regard is advocated. Although the highest incidence of genetic factor in cleft aetiology has been reported in females with bilateral clefts (30, 33) this study recorded a higher proportion of males with bilateral cleft lip and palate.
While the role of both maternal and paternal ages in the aetiopathogenesis of cleft remain contentious (34) (35) (36) (37) , maternal and paternal ages greater than 35 In keeping with existing data (38) (39) (40) on the impact of alcohol consumption on the risk of developing cleft deformities, a positive association was noted between alcohol intake and development of cleft palate with or without cleft lip in mothers who took alcohol occasionally or regularly. Also, it was noted that there was an increased risk of having a child with other congenital defects in mothers who drank alcohol during pregnancy especially syndactyly (OR=3.0 CI 1.39-4.67) and congenital cardiac anomalies mainly ventricular septal defect, atrial septal defect and patent ductus arteriosus (OR=1.13, p=0.011and OR=1.88) respectively.
Cigarette and tobacco smoking are well documented risk factors for orofacial cleft (40) (41) (42) (43) . However, in this study there was no history of smoking in any form by the mothers of our cleft patients. But what gives an indication of the relationship between smoking and risk of developing cleft deformities in this study was the evaluation of the cooking method and the location of their kitchens. It was noted that there was an increased risk of unilateral left sided and bilateral cleft lip and palate (OR=1.70 CI=1.69-3.42; OR=1.42 CI=1.02-2.40) respectively in those who cooked indoors as compared to those who did their cooking outdoors. The implication of this being that those who cooked indoors were more likely to have inhaled smoke from the cooking source that can be likened to cigarette smoking. An increased relative risk (OR=2.35 CI= 1.58-3.17) was also noted in isolated cleft palate and unilateral left sided cleft lip and palate (OR=1.08; CI=1.39-2.94) in mothers who took herbal medications during their pregnancy.
The potential limitations of this study was the fact that part of the information/data collected were based on history from the patients and or their parents and therefore there was the possibility of concealing facts or information and indeed may even have recall bias. However, efforts were made to overcome this difficulty by counseling the patients/parents appropriately. The importance of volunteering accurate information/data was emphasized vis-à-vis the patient's management and identifying preventive strategies that will avoid a recurrence in future conceptions in the family. Additionally, efforts were made to determine the associated environmental risk factors for the development of clefts and not genetic factors, which was only indirectly inferred from the family history due to lack of facilities for DNA testing at both centers.
Conclusion
In conclusion, this study revealed that cleft lip and palate were a common encounter in clinical practice in Benin City. Orofacial cleft lip +/-palate were commoner in females than males. Factors associated with increased risk of developing cleft lip and palate were: paternal age >40years, maternal age >35years, genetic/family history, low socio-economic status, alcohol consumption and indulgence in the intake of herbal medications in pregnancy.
Recommendation
A larger country wide study to document a national prevalence of orofacial cleft and the associated factors in Nigeria is recommended. There is a need for public health education programmes to raise awareness on possible relationship between shown to be associated factors and development of cleft lip and palate.
